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A valuable paper from the Scientific Officer on the results of Compost 
making by Mr. Wilkins, of Hoscottay is conlribuled, and with the .tccoin* 
panyiiig table will prove most ijiteresting, 

* The Philosophy of Manuring which we extract from the Gardener's 
Chronicle shows the value of investigation which confirms the oUl philo- 
sophy as practised at Kothamsted. It also, if read correctly, confirms the 
necessity of soil analysis, jf the agriculturist is to get the full benefit of his 
soil, 

Mr. Cyril Warren of Trinidad gives a short account of tapping some 
Ceara Plants in his nursery. 

We conclude Professor Woods’ address which will he re.id wulh much 
interest, though dealing largely with the fattening of cattle ; hut those por- 
tions that refer to selection nf wheat sec<!, bring home the enormous value 
of seed selection. That the Fainer; of ICngland are ready to receive Infor- 
mation and benefit by experiments is clearly shown. The Planters of 
Southern India are no less intelligent and receptive. The indigenoui agri* 
culturisf is harder to move and much more conservative in his ideas. 

We publish an invigorating letter from Mr. Danvers whose rcapprar- 
ance in these columns is ever welcome, not only to ourseb’cs, but to our 
readers. It marks wuth appreciative approval the efforts m others to keep 
in the straight line and not be led away by “the light that lead* astray," 
Even where and when he differs with others, his remarks .ire alwaj** to the 
, point. ‘ * 

A “ Potential Competitor" and "Dyspeptic” also add their 

We are obliged to Mr. Clarke for furnishing us with a abort leaflet on* 
how to pack tea and have much pleasure in puDlishijig it. 

We regret to .say that there is left on onr hands a large rjuantily of the 
Discussion on the Labour Question xvhich we had printed separately ’artd 
which we hoped that inernbers oi District Associations would take to send 
Home to absent Proprietors and others whom the Book of Proceedings dots 
BOt reach. , . 
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McntHIo Otfiomr^u Pmp i * » . 

CXXIV.— Composts. 

ia coDtiniuit^ tbe work being done on Composts, some of wbkb 
already beta reported upon in Scieotibc Officer's Paper 120., tbe results 
of au experiment made at Hoskottay Estate are now. available. 

This compost was made upon the lines adopted by Mr. Piltock as re- 
ported in the Planters Chronicle Yol- VII. p. 465. Two brick pdoted p^ts 
were made and in these alternate layers of Palp, Ashes, and Bone Meal 
were placed and when full straw pandals were constructed over the pits and 
the compost allowed to rot down until November whea it was applied. 

24 tons 3 cwts of raw material were originally put into the pits atid this 
wbeb rbf ted down gave 15 tons of Compost ready for application, a loss of 
i^boot (akifig place during the fermentation and composting. A sample 
taken gave the following analysis. 
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The Compost when sampled was of a cteesy composition and w^et, con- 
taining actually 68*8% of moisture and then weighed 20 tons. Consequently 
this:20 tods of compost contained 6'24 tons of dry matter and from the 
analysis tbe- monetary \*ahie of this caii be calculated in terms of Nitrogen, 
Phosphoric Acid,' and Potash and set against the actual cost of prepatatiod 
aod 'thos a! profit and loss account can be made. For this purpose 1 lb. 
of Kittogen is taken as c^ssting 8f annas bought as Ground Nut Poonac, 1 lb. 
of ^Pbosphctfic Acid as costing 2 annas 4 pies bought as Basic Slag, and 
1 of potash as costing 2 annas 10 pies bought as Sulphate of Potash. 
These are the costs f.o.r, and cost of transport to the estate has been 
uegloQted* but It must be remembered that this is to some ca$es a coa* 
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siderable item and when taken into account makes the compost more valu- 
able than appears below. As set against this oothiug has been charged tor 
cost M appl^tion. 

On this basis we get the following 


Cost of \fAKiNr.. 

2 Pits brick pointed 10 X 6 X J 

21 cwts. Bone Meal * ... ... ”] [[ 

Transport ... ... ... “ 

21 tons Pulp \ Carrying and putting in 

42 cwts. Ashes and Line Sweepings ) the Pits 
Straw paodals over the pits 


RS, 

12 0 Q 
89 4 0 
10 0 0 


21 0 
3 12 


Total... 136 0 0 


VAf.L'E OF COMFOST. 

6*24 tons of dry matter in compost contain > 

306‘1 lbs. of Nitrogen 8'5 as. per lb. 

677*9 lbs. of Phosphoric Acid 2 annas 4 pies per lb, 
118*8 lbs. of Potash j J amris 10 pies per (b. 


Rs, A. P. 

... 162 9 H 
... 98 13 9 
... 21 0 7 


Total... 282 8 0 


This leaves a profit of about K3.H6 or, since there were 15 tows erf the 
compost as apptiei], a profit of nearly Ks.lOpi’r ton over and above the value of 
the manure. In addition to this the pits are slill in good condition and need 
only a ^tle repairing before being used .again so (bat (he Compost made lu 
them next year will be still cheaper. 

RUDOLPH D. AN STEAD, 

Plan/ tug Hxptri. 

Coffee. 

The quantity of coffee exported in 1912, which includes 34 tons from 
the New Hebrides, amounted to 404 tons, valued at ^33,092, Since the 
year 1903 coflfee exports have advanced steadily, (he averageyearly increaw 
having been slightly over 71 tons. Lhe (pianlity exported uuring.the five 
yea^s 1907-1911 aver.aged 454 i tons a year. In 1912, however, owing to the 
ravages of the coffee plant-disease, known by the name Hemileia vastatrix^ 
there was a decrease in the expons as coiiipared with 194 1. H'hi% dtseaM, 
Vhich madeits appearance here towards the end of 1910, has dona much' 
damage, and in spite of all efforts to stop it U still spreading slowly, Same 
planiatipns have been completely, others a4 yet only pirlially destroyed, ibe 
the timely spraying of the plants with liouilltc liordclatsc (a 'preparAtkra 
cqotaifiing sulphate of copper/ having had the effect of checking, thotigh’not, 
as it bad been hoped, of eradicating the disease. Many plantation owftera 
are now discarding the Arabtca tor |he Ra6n^/<i variety, which offers 
greater resistance to the tUscase, whilst others, having lost all or most of 
their plants, are suhstitating cotton for coffee. The present acea under coffee 
is estimated to be about J,500 hectares U,705 acres;. Jho quality of New,. 
Caledonian coffee is very good. - D//»loma//c and Qonuular ^Heportx, 
France. 
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THE PHiLoSOPHT OF MAMUSINGU 


The principles which ^uide the practical man in big choice of maaom 
and iertiligers arc simple and well known, la the,6rst place the. growuig 
plant rcK^aireB large quantities of water, if only to repair the inevitable and 
continaous loss of water vajx)ur froip the leaves. The plant itself , contains 
an cxtraoruinai Uy Urge percentage of water, and all the chemical operations 
which take place in it depend for their fulfilment on a larger or smaller 
quantity of water in the tissues of the plant. Hence if, he is to obtain larger 
crops the gardener must see to it that an adequate supply of water is. avail* 
abte to the plant. It is not etjoagh for him— even where it is practicable — 
to add water : he must build up a soil of such constitution that it will both 
hold water and part with it readily to the plant. Since decaying organic 
matter, farmyard manure, for example, imparls this property to the soil, 
this class of substance is looked Ufwn as an ideal manure. , 

In the second place, the practice of manuring depends on the well esta- 
blished fact that certain mineral substances, and particularly nitrogen 
compounds, potash and phosphoric acid, arc e^ntial plant foods. Hence 
the art of manuring consists in the amelioration of the water conditions of 
the soil and in supplying deficiencies in what may be c.illod the feeding 
capacity of the soil. There is, however, a third principle, which is no less 
important, but which is apt to be overlooked. 'I'hat principle is an econo- 
mic one. The gardener mllst secure the conditions which wc have indicated 
at the minimum of cost. 


By the addition of dung in sufficiently large quantities an adequate 
amount of essential food in.iy be provided ; but since dimg contains rela- 
tively small quantities of such un essennal as phosphoric acid it is evident 
that a more economical method of manuring con.sists in adding, together 
with a small amouut of dung, some phosphatic feriiiiaer, such, for example, 
as basic slag, 

. In recent years these old-established principles have been challenged, 
and we have been asked to revise the articles which constitute the philosophy 
of man aring. 


The new philosophy, which has been urged by Messrs. Whitney and 
Cameron, of the Bureau of Soils, hold.s that all soils contain large stores of 
the essential foods, phosphates and potash, that the w.ater in the soil — the 
soil solution— contains enough of these substances for the purpose of plant 
growth, and that one soil Is not more fertile than another because it is richer 
in such minerabsubstances as potash or phosphates, hut primarily because 
it is in belter case to supply the crop with all the water which it requires. 
A second cause of the inferior fertility of certain soils is found by Messrs. 
Whitney and C.im^ron to lie itj the existence therein of toxic substances 
produced by the roots of previous crops, .ami left in the soil to the detri-* 
iqent of the growth of the plants which succeed these crops. 

In order to meet the objeetbn that artificial potash and phos(diatic 
manures are known to increase soil fertility these investigators urge that- 
the fertilisers act, not by supplying food to the plant, but by putting the 
toxic soil-substances out of action. 


From the point of view of immediate practice the newer hypothesis is 
not Important ; but from that of the ultimate practice of manuring no l^s 
than from the point of view of scientific horticulture it is of very great 
importance indeed. Hence the investigations carried out by Mr, A. D. Hail 
and his ct^eagues at Rothamsted, and published recently by the Roya) 
Society, are particularly opportune. 
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» The net result of these uivestigatioAs is to vinlicate the oWer view, and 
to show that the revoJutiouary toxic hypothesis is without fouuJatton, The 
cohclustocs reached by Mr. Hall, which are of greatest iuierest, are, ' firsts 
that the Kotbamsted plots, which are to-day producing poof crops owing to 
the fatt that essential foods — now Potash, now phosphoric acid‘~ha>'e tMea 
wfthfadd during the past sixty years, yield good crops when their Particular 
deftcienctes are made good. Thus a pbosphnrus-siarved soil gives a normal 
good crop when phosphatic manures are added to ii, and sinularly a potash* 
starved soil recovers its fertility when its defect of potash is made good. 

is^coud, although the soil of such plots has carded . continuously for the 
past 60. years crops of one- kind only - wheal in some cases, barley in 
otherR-~water extracts from tho soil are found to have no toxic action what- 
ever on the roots of similar or different plants. 

I Hence the toxic theory, of soil fertility may be dismissed, or at moat 
regarded as of very limited applic.abiiity. 

Third, the Whit aey-Ca memo hj'polhesis' that all soils contain enough 
pothsh and phosphates for plant feeding pnriujses issljowu to be improbable. 
For Hall demonstrates that, as wt; nilglit c xpti t -ut the old view, the feeding 
value of a soil extract increases within wide limits witii its cun central ion. 
That is to say, a solution which contafts inorc potash or phosphates pro- 
duces bigger crops than one which contains less of the substances. Natur- 
ally, there is a limit to this law that concenUaticn incre.asea crop, and as wo 
all know, an excess of a soluble fertiliser may result in no crop at all. The 
role, therefore, of the artiliciil fertiliser is to bring the " so'i solntion"' up to 
ihe maximum benehcienl concentration, aiid we may still Imid the common- 
sen!^ view that fertilisei s used as siippletiieiils to dung exert their beneficial 
edecis by reason of the plentiful .supplies of r.pecihc foods which they put at 
the disposal of the plant.— The Gariicncr^' Chronicle. 

: f — “ ■■ — 

Tapping Ceaka Pi.ants. 

The fall in price is c.ausing so nuich apprehension among the producers 
of plantation rubber can be met in S'nne measure by improvement in 
methods of production. That there is room for iiuproviuiirnt there can be no 
doubt, and therefore records Mich as the foilow'iiig, though dealing with 
matters of detail only, are of a somewhat general interest : — 

I have recently been tapping some Cr ara I’lanls (Manihot Glaxiovil) at 
mj nursery in Dab.idia, I rinidad. They were planted abdut ten years ago, 
at an elevation of 20 to i:)0 firt. and this is the first time they have been 
tapped. The outside bark w.as first peeled off; as it would be too tongh to 
cut with a knife. A herring-bonr* lapping was then made nmone side of tho 
tree and a boy stationed by ihe sidi; wiii) a syriugc, from which be supplied 
a constant slight How of wairr down the centre cut. In this w.iy quit* a 
large quantity of latex was obtained, whiCh was aflerwarils coagulated by 
means of an H per cent solution of lime juice nr l>y sulphuric acid. .The 
slabs thus formed were taken the next day out n{ the coagulatinsf pans aad 
placed to dry on shelves lined with perforated zinc. When dry they were 
removed to an air-tight chambcT, and smoked for fifteen niintucs ever a 
charcoal fire on which were placed seeds of the Koperitn Palm INtaximillaQa 
\f 3 rtiana|. The temiKTritfire of the room w.is maintaiui d at about 8CK> io 90® 
When the pmoking was completed the rubber was placed in powdered 
sulphur, which helps to keeb it in condition. Cyril U urmi, Oahadia% 
Trimdad,— The Gardeturs' atronicle. 
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THE BRITISH ASSOCIATION AT BlRMINOHAIf. 

Section M. 

AgHoultUFa, 

Opening Address by Prof, T, B. Woody President of iht Section* 
{Continued,) 

The soggestion that ordinary soils contained a factor which timited 
their fertility etiunated in the first instance from the American Bor^au of 
Soils. The factor was at first thought to be chemical, and its presence was 
tentatively attributed to root excretion. Certain organic substances, pre? 
sum ably having this origin, have been isolated from sterile soils, and fttond 
to ret.ird plant growth in water-culture. It is claimed, too, that the re- 
tardation they cause is prevented by the presenpe of mauy ordinary mant^- 
rial salts with which they arc supposed to lorm some kind of combination, 

Contributions to the subject have come from several quartese, but 
whilst the suggested presence of an inhibitory factor has been generally 
confirmed, its origin as a root'cxcretion and its prevention by manurial 
salts has not received general confirmation outside American official circles. 
The matter has been strikingly cictred up by the work of Russell and 
Hutchinson at Uothamsted, who observed that the fertility of certain soils 
which had become sterile was at once restored by partial sterilisation, 
either by heating to a temperature below TOOOC., or by the use of volatile 
antiseptics such as toluene. This observation suggested that the factor 
causing sterility in these cases was biological in nature that it consisted, in 
fact, of some kind of organism inimical to the useful fermentation bacteria, 
and more easily killed than tliey by beat or .antiseptics. After a long series 
of admirable scientific investigations these worker.s and their coUeagues 
have shown that soil cotained m.aiiy species of protozoa, which aef upon 
the soil bacteria, whose numbers they keep within definite limits, In 
certain circumstances, such, for instance, as those existing in the soil 
of sewage farms, and in the artificial soils used for the cultivatioja of 
cucumbers, tomatoes, Sc., under glass, the protozoa increase so that the 
bacteria arc reduced below the numbers requisite to decompose the organic 
matter in the soil into substances suitable for absorption by the roots of the 
crop. Practical trials of heating such soils, or subjecting them to the action 
of toluene, or other volatile antiseptics, have shown that their lost efficiency 
can thus be easily restoreti, and the method is now rapidly spreading among 
the market gardeners of the Lea Valley. 

1 has e attempted to sketch the chief points of this subject with some 
detail in order sh^w that strictly scientific work, quite outside the scope 
(if wliat some people still regard as “ practical.” may result in discoveries 
wlych, apart from their great academic interest, may at once be 
turned to account by the cultivator! The constant renewal of expensively 
prepared .xoil which becomes "sick” in the course of a year or so is a 
serious item in the cost of growing cucumbers and tomatoes, It can now 
be restored to fertility by partial sterilisation at a fracdoD of the cost of 
renewal, and considerable sums are thus saved by the Lea Valley growers. 

For fay second instance of scientific work which has given results of 
direct value to farmers, i must ask to be allowed to give a short outline of 
the wheat -breediuK investigations of my colleague Prof. Bifieo. Even as 
late as fifteeu years ago plant- breeding was in the purely empirical hapha- 
zard stage. Then came the rediscovery of Mendel’s laws of heredity, which 
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put in the ^Dds of breeders an entirely new weapon. About t ha same 
Grae the Millers’ Association ctcated the Hoiiie-gniwu wheat of 

Biffen was a member. Through this cojiinuttcc he was able to dehne 
bis problem «s far as the improve in cm of Ktiglisli wheat was concerned. 
There appeared to be two desiderata ; (I > The prodnciion of a wlu-.il which 
would crop as well as the best standard horn a- grown v.aieties, at the s.imu 
Gme yielding strong gr£u, i. e., grain of good miilijjg and baking ({uality ; 
and (2) the production of varieties of wheat resistant to yellow rust, a dis* 
ease which has been computed to decrease the wheal crop of the world by 
abont onedhird. 

. problem having been defined, samples of wheat were collected 

from every part of the world and sowm or, small plots. From the first year's 
single ears were picked out and grown on again. Thus several hundred 
pur^htrains were obtained. Many were obv iously worthless, .\ few pos* 
sessed one or more valuable characteristics: strong gr.dn, futctiom from 
rp&t, sturdy straw, and so on. Tliese were used for crossing, 

and from tbe progeny two new varieti('.s have been grown thoroughly 
tested, and finally put on the m.ark U. Both have succeeded, hut both h.avo 
theif limitations. Purgoyne’s Fde, which came from a cross between 
strains Isolated respectively from Camidian Ued Fife .uid Koii;di C'hatf, was 
distributed by the Millers' Association after a scries of about forty tests, in 
which it gave an average crop of forty bushels per acre of grain, which 
milled and baked practically as well as^the best imported Canadian wheat. 
It is an early -ripening variety which may ewu be sown as a spring wlu'at. 
It has repeatedly been awarded, prizes for the liesi sample of wheat at 
shows, but it only succeeds in certain di.oi ids. It j.s widely and succcsh- 
fully grown in Bedfordshire and Dorsid, but lias not done w’dl in Norfolk. 
The other variety, Little joss, .succeeds iiuicli tnorc generally. In a series 
of twenty- nine trials sctittered between Norfolk .ami Shropshire, Kent and 
Scotland, it gave an average of forty-four htishcls p^r .acre, ,as compared 
with forty bushels given by adioining plots of Sqn.irc Hr.'ul'.s Ma,-,ler, It 
originated from a cross between Sfinai'e lle id's Master and .t str.iin isolated 
from a Kussian graded w’neat known as (imri; t, lis grain is the •pi.-dity of 
ordinary English wheat- It tillers cxceptmu.dly well in s|iriii;;, and is prac- 
tically rust-proof. Its one drawback is its slow growth during the winter if 
sown at alt late. It has met with its greatest success in tlic i'en districts, 
where rust is more than usually virulent. 

The importance of this work is not to be measured only by the readi- 
ness with which the seed of the new varieties has been tried by fanners and 
the extent to which it has succeeded. The demom-tration oI the inhcrilancc 
of i'lnmunity to the disease known as yellow nisi, tliti first naliy accurate 
contribution to the iuheritance of resistance to any kind of disease, inspires 
hope that a new method has appeared fur the prevention of diseases in 
» general. 

Giifen's work too shows the enormous value of co-opcralion between 
the investigator and the buyer in definirib pro'deins connected with llic 
improvement of agricultural produce. It is open to doubt if a committee of 
farmers would have been able to define the problems of I-.nglish wheat pro- 
duction as was done by tbe Millers' Comniiuce, and in the Kointion of any 
problem ita exact definition is half the battle. Mackenzie and Marshall in 
their work on the “ Pigmentation of Bacon Fat" and on the spraying of sows 

for fattening, have found the great value of consultation with the staffs of 

several large bacon factories. I here scents to be iu this a geueral lesion 
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that ^fore takiog up any probieiu one sboul^ get into touch not only with 
the producers byyt with huye^ tispm whom much useful infof^tioQ can 
be obtained. ' * ♦ 

1 feel that Bren’s work has t^rne fruit in still aaptber direction fcnr 
which perhaps he^ not atone respntiMble. Twenty yeai^ ago agricultural 
botany took a ver^ siib.sidiarv posnidh ra such agric#turai examinations as 
then exiiifted. In some of the agricultural teaching institutions there was no 
botanist, in others the botanist was only a junior assistant. It is largely due 
to the work of BilTen and the botanists at other agricultural centres that 
botany is now regarded as perhaps the most important science allied to agri- 
culture. 

I must hdfe repeat that I am not attempting to naake a complete survey 
of all the results obtained in the last twenty years. My object is only to pick 
out some of the typical successes and failures and to endeavour to ^raw 
from their consideration useful lessons for the futtwe. So far I have not 
referred to the work which has been done in the nutrition of animaU, andj 
now propose to conclude with a short discussion of that subject. The work 
on that subject which has been carried cut in Great Britain during the Iasi 
twenty years has been almost entirely confined to practical feeding trials 
of various foods or mixtures of foods, trials which have been for the most 
part inconclusive. 

It has been shown recently that if a number of animaU in store condi- 
tion are put on a fattening diet, at the end of a feeding period of twelve to 
twMity week.^ about half of them will show li\ <3 -weight increases di fifering by 
about 14 per cent, from the average iive-Weight increase of the whole lot. 
In other words, the probable error of the live- weight increase of a single 
fattetung ox or .sheep is 14 per cent, of the live-weight increase. This being 
so, it is obvious that very large numbers of animals must be employed in 
any feeding expoiiment which is designed to compare the feeding value of 
two rations with reasonable accuracy. For instance, to measure a difiference 
of 10 per cent, it is necessary to reduce the probable error to 3 per cent, in 
order that the 10 per cent. dilTevence may have a certainty of thirty to one. 
To achieve this, twenty-five animals innst l)e fed on each ration. Those 
couvei'.Hant with the numerous reports of feeding trials which ha\e been 
published in the last twenty years will agree that in very few cases have 
such numbers been used. We must admit then that many of the feeding 
trials which have been carried out can lay no claim to accur.acy. Neverthe- 
less, they have served a very useful purpose. From time to time new 
articles of food come on the market, and are viewed with suspicion by the 
farmers. These have been included in feeding trials and found to be safe 
or otherwise, ^ piece of most useful information. Thus, for instance, 
Bombay coUpn cake, when first put on the market, was thought to* be 
dangerous ett account of its wooly appearance. It was tried, however, by 
several of the agricultural colleges and found to be quite harmless to cattle. 
Its composition is practically the same as that of Egyptian cotton cake, and * 
it now makes on the market practically the same price. 

Soya-bean c.ake is nuother instance of a new food which has been simi- 
larly tested^ and found lo be .safe for catrlc if used in rather small ({uanti- 
tics and mixed with cotton c.ikc. The price is uow rapidly rising to that 
indicated by its analysis. Work of this kind is, and always will be, most 
useful. Trials with few animals, whilst they -cannot measure accurately the 
feeding value of a new food, are quite good enough to demonstrate hs gen' 
eral properties, and its price wdl then gradually settle itself as the food gets 
knoWn, 
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Turning to the more ^hrictfy ^ieotific j^pects o{ animal oufciUon. 
gntweiy new Ideas ha'-eansen during fife last twcnlv vears. Twenty yeara 
ago the g^erally acc^ed view of the role of proiVin's in nutrition was that 
the ^ems tngetted were tranafonned jothe *torr,ach and got into peptoOM, 
aodabaorbod as such without further chaoge. Splitting into crysUlUna 
products, saoh as leucfti and tyrosin, was thought only to take place when 
the supply of mgwted protein exceeded tlm demand, and peptones remained 
iu the gat ft* some time unabsorbed, h is now generally agreed that 
ingested protein is normally split into crystalline products which are sepa« 
rately absorbed from the gut, and built up again into the various proteina 
requised by the animal, if the ingested protein docs not yi^ a mixture of 
crystalline products in the right proportions to build up the proteins 
required, those crystalline products which are in excess are further changed 
and excreted. If the mixture contains none of one of the products required 
by the animal, then life fcannot be maiutaiin*d This has been actually 
demonstratt/d in the case of xein, of the proteins of maize, which contains 
no tryptophans. The addition of a trace of tryptophane to a diet, in which 
aeln tyaa the only protein, markedly increased the survival period of mice. 

The adoption of this view emphasises the importance of a know* 
ledge of the composition of the proteins, and especially of a quantitative 
knowledge of their splitting products, and much work is oeing directed to 
this subject in Germany, in America, and more recently in Cambridge, as a 
result of the creation there of an iiialituie tor research iu animal nutrition 
by the Bbard of Agriculture and the Development Commission, This work 
is expected ultimately to provide a scientific basis fur the compounding of 
rations, the idea being to combine foods the proteins of which are, so to 
speak, complementafy to each other, one giving on digestion much of the 
products of which the other gives little. .Meantime, it is desirable that 
information should be collected as to mixtures of foods which are parti* 
cularly successful or the reverse. 

Here the question arises, for what purpose docs the animal rcrjulre a 
peculiarly complicated substance like tr>ptophaoe? The natural sugges* 
lion seems to be that the tryptophane grouping is reiiuired for the building 
up of animal proteins. If has also beeti suggested that such substances are 
required for the formation of hormones, the active principles of (he interna) 
secretions the importance of which in the animal economy has received 
such ample demonstration in recent years. The importance of even mere 
traces of various substances in the animaL economy is another (|mte recent 
conception. Tbu.s it ha.^ been shown, both iu Cambridge and in America, 
that young animals fail to grow on a diet of carctully purifidU casein, starch, 
faC and ash. although (hey will remain alive for long periodic, In animals 
on 'such a diet, however, normal growth is at once started by the addition 
of a few drops of milk or meat juice, or a trace of yiast,*or other fresh 
* animal or vegetable matter. The amount added is far loo small to affect 
the actual nutritive value of the diet. Its effect can only be due to the 
presence of a trace of some subsiand; which act.s, so to speak, as 
the hormone of growth. The search for such a substance is now being 
actively prosecuted, Its discovery will be of the greatest scientific and 
piactU^ 

Evidently new ideas arc not lacking amongst those who are engaged in 
Investigating the role of the proteins and their splitting products in the 
aaiinai economy. But of more immediate practical interest is the question 

of theamount of protein required by animals under various conditions; It 

is olm9«s*y impossible to fix this araoqnt with any great accuracy, since pro- 
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teios ^er so widely in C0fnpO3itbn» but from inriny experiments, in which a 
nitrogra balance between the iugesta and ihe excreta was ntade, it appear* 
that oxen remain in nitrogenous eqniUbrinm on a ration containing about 
onepottndof protein per 1.000 Ib. live-weiitht per day. All tne Hritish 
expedments of a more practical nature have been rDcalcnlated on a 
systematic basis by Ingle, and tabulated in the Journal of the Highland and 
Agricultural Society. From them it nppe^trs that increase uf ^orein in the 
ratlOD« beyond somewhere between one aim a half and two pounds per 
1,000 Ibr live-weight per day of digestible protein ceases to have any direct 
ioflueoce on Increase in live-weight. 

We may fairly conclude, then, that about t\^o pound.? of proteins per 
1,000 lo. h VO- weight per day is sulBcieni for a fat toning ox. 1'his amount is. 
repeatedly exceeded in most of the districts wjiere beef production is a staple 
industry, the idea being to produce f.irniyard nuimre rich in nilrogen. The 
economy of this inethaJ of uu.gineniiiig the fertility of the Und is very doubly 
ful. The tiuestiuu is one of those for the solution of which a combination, 
of accurate exjKjrimenl aiul inotJern accDin nancy is i wjuued. Protein the 
most expensive constituent of an animal's dieiarv. If the scientinc investi- 
gator, from a study of the quantitative coiupositioit of (he proteins of the 
common farm food.?, and the economist, from carefn) (ii.ssecrion of farm 
accounts, can hx an authoritative standard for the H:n.>unis of protein required 
per 1,000 lbs. live-weight per day for various types of animals, a great step 
wilt have been made towards making mutton and beef production profitable 
apart from corn -growing. 

For many years it has been recognised that an animal requires not only 
so much protein per day, but .a certain quota of energy, and many attempts 
have been made to express this fact in intelligible terms. Most of them! 
have t.ikeu as basis the e.xprcssiou of the \ alue of all the constiments of the 
diet ill terms of starch, the sum ol all the values being called the starch 
etiuivalent, This term is used by various writers in su many dilTerent senses 
th.at confusion has often arisen, and this has militated against its general 
acceptance. Perhaps the most usual sense in which llie term is used is that’ 
in which it means the sum of the digestible protein mnlliplied by a factor 
(usiialty 941 plu.s the digestible fat multiplied by a factor (usHally 2‘3>, 
plus that digestible carbonydrates. 4 his, however, gives misleading- 
values which are too high in concenliatcd food.? and too low iu 
bulky foods, the discrep.incy being to the larger proportion of the 
energy of the bulky foods which is u.scd up iu the much greater work of ■ 
digestion which they require. Kellner and hi.s school has devised a method ' 
which measures tbe starch equivalent by experiment, a much more satisfr^c- 
tory aud practical method than aoy system which depends purely on calcu- 
lation. 

An animal or a ti umber of aniin.als are kept ou a m.aintenance diet so 
that their weight remains constant. To this diet i.? added a known weight 
of starch, and the increase ia weigli^ observed. The animal or animals are 
then placed again ou the same m lintcnance diet For some time, and then a 
kQowii weight of the food to bo tested is added, and the increase in weight 
again observed. The data thus obtained indicate that so many pounds of 
starch produce aa much increase in live-weight as so many pounds of the 
food under experiment, from which it is easy to calculate how many pounds 
must increase in live-weight as 100 lb. of the food uuder experiment. The 
starch equivalent thus found expresses an experimentally determined 
fact which is of immadtate practical value, in arranging a dietary, 
jts value, however, depending on the accuracy with which it has 
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been determined. Kellner A:d his coUeagues have thug dctermilfed the 
|Urcb equivalents of ull the commonly used (<>oasv Their values (or otm- 
centrated foods, and oiber foods commonly used in Oennany have been 
determined with considerable accuracy, and with the method which has also 
been devised for defintn\{ the relation between theexpcrinicntally determined 
equivalent and the equivalent calculated from the analysis by means of a 
formula, they form by far the mast trustworthy basis for arranging a feed- 
ing ration inclbding such kinds of food?;. 

Pul roots, which form tlu staple of the diet of fattening anim*ils in Great 
Hritaiu, are not tisei^oti the same scale in Germany, and Kellner’s starch 
equi'^lenta for roots have not been deterjuined with sufTtcienl accuracy or 
under suitable con ditto us to warrant their use for arrangingMiets under our 
conditions. 

This, and the fact that Ihir term starch equivalent is SO widely «nis- 
Understood, is no doubt the re.ison why the Kellner equivalent has not been 
«nore generally accepted in Great Britain, An adv.ance will be made in the 
practice of feeding as soon as the starch ctiui valent of roots has been 
accujrately determined under on r conditions when the Kellner equivalents 
w^l no doubt come into general use. 

T have now reached iho cud nf my survey, 1 recognise that it fs very 
incomplete, and that 1 have been compelled to neglect whole subjects in 
which important work has been done. 1 venture to hope, howevar, that my 
words have not been altogether iini)forUabic. It is somewhat clilficuU to 
summarise what is in itself really nolhitrg but a summary. Perhaps, 
however, I may be alloweil to point out once more what appears to me to 
be the moral of the last twenty years of work in agricultural science. 

The many practical field and feeding tests carried out all over the 
country have denmnstraled several very striking icmiUs; but, if they are to 
be continued with profit, more trouble must be takeu to insure .accuracy. 
I'atiucrs arc ready to listen. U behoves us more lhatt ever to found what 
we tell them on accurate results. 

Besides such practical trials, however, much has hren done in the way 
of individual scientific wori;. 'I'hc re stills thus ohtaiv.vrl. as, for instance, 
Kussell and Kmchinson's partial slerilisatinti of soils, BilTen’s new wheats, 
and Heaven's pure Archer barley, are of practical value to the farmer as 
immediate as the most practical field trials, and of far wider application, 
— Nature. ’ 

CEVLON. 

UL’UilKK Bxt'OkTS. 

I The following slatislics of the exports of rubber of domestic production 
from Ccvlcn during the month of July, and the seven months ended July, 

1912 and 191 j, have imeti extracted from ofTtcUl returns issued by the 


Ceylon Government: — 

To 

United Kingdom 

United Stale.s 

Other countries 

July 

1912 

Lbs. 

. 730.930 

.. 274,700 
159,228 

July 

19U 

Lbs. 

1,274.318 

313.39,3 

3Jb,140 

J. an,. July 
1912 
Lb.s, 

3,943,655 

2,042,503 

975/49 

• Jan.-Iuly 
19U 
Lbs. 

6,468,257 
3,7 23, ^K)4 
2,350,546 

Total exports of rtibbcr of 
domestic proriiictioii 

1,184,858 

2,115,851 

6, 9 j 1,802 

12,542,707 


The Board of Trade Journal. 
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CpBRBSPOHDENOE. 

Th« LmlMHir OoiwimlMioni 

Th« Editor, 

The PtanUre" Chronicte^ 

Bang^aiore. 

Str.^Tbe correspoodeoce andn this bead in ytmr iMne o£ 6tb iost. is 
most interesting, and as 5 ron say, (be more oi^nions we have ventUated the 
more easily wiU the Committee b« able to grasp the sitaation as generally 
viewed by planters. 

' I mnst confess myself quite unable to undemtaod Mr. Newcome's 
objections. Why should the establishment of a Labour Commissioty (I like 
Mr. Hunt's '* Bureau ") make it easier for Rubber and Tea Concerns to 
draw away his or any Coffee planters labour ? They are doing that to help 
him to his advanced labour, as the maistiies and coolies advanced by 
him will be watched, refused a second advance by anyone who has joined 
the Bureau, and traced and bunted if they take the wrong road. As to 
“ crimping,** Government has laid down that the cooly is a free agent and 
can only be secut^ for one season ; he is at perfect liberty to pay up and 
change his maistry ur estate for the next season ; and competition wjH see 
that he probably does, whether we have a Bureau or not. But I do not 
call that crimping -^-what 1 understand by crimping is the deliberate enticing 
away of an engaged man from his engagement by further advances or other 
means. 1 have had coolies enticed away to other districts, who owed my 
maistries large sums. I have written in vain to the crimper and the Mana- 
ger of the estate they were enticed to— and I believe that with a Labour 
Bureau those coolies would either not have been carried off, or they would 
have been so hunted that they would have possibly wished that they had not 
listened to the voice of the charmer. As things are, 1 can do nothing. 1 
believe that the registratiou of codies and the general check on their taking 
advances from two or more maistties will be warmly welcomed by the 
honest suppliers, who after all are in the majority. 1 cannot for the life 
of me see what enepuragement a Labour Commission can or will give to the 
enticement of labour from one place to another, just as I do not expect it to 
keep my coolies with me if the attractions elsewhere are greater. The 
Labour Comtnission is au attempt to bring into some order the chaos now 
prevailing ; it is likely to be a check on the rogue, and a help to the honest 
mas. 

But we must be reasonable — the time is passed when gods and goddesses 
sprang to life fully grown and fully armed, and set the affairs of men straight 
at a word. We are planters, and we should understand that seed must be 
sown, jungle cleared, and much* work put in before we gather cre^s. To 
paraphrase Mr. Mead, there is too much of for 4d, wanted— too many 
people seem to want immediate and heavy dividends for their investment in 
the Comtuission; they have forgotten what the late Chairman said when 
closing the last meeting of the U. P. A, --“that it was gratifying to find' 
delegates .i.*.are ready to go back to their Associations and ask them to 
make considerable sacrifices fof our future welfare.’* Future welfare is 
what our best minds are always impressing on Us, the rank and file, 

Mr. Mann’s letter is ntost welcome, and to trie most refreshing. I think 
we have ail shrunk from poituing out what seemed so obvious, but appar- 
eutly it was necessary, and he is to be congratulate on taking fats courage 
in b^h bauds aud so clearly aud reasonably te.iching the A B C of the 
matter. As to those who do not lose in advances at present the amount 
that they are asked to contribute to the Labour Commission, let them read 
and diftest what Mr. Richardson said at thd Mundakayam Association 
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MeeUng. We have to look t#the fuinre, those of us who are not sSfifering 
Oow. Also, let them take note of what i(r, Dandison said at the Nilgiri 
Meeting anent the once-secure tocallabour. Let them not forget that all 
things in this world change, and that unless we adapt ourselv'es to the 
dinging conditions, we get left. We shall all probably be soon in Mr. 
Richardson’s Class III, and if we possess ai» orgaoixation to secure to us 
more or less the labour we have found and advanced, we shall be In a 
better position (and one well worth Ke, 1-4 an acre) than if wo sit quaking 
with fear as to whether it has all gone off to other districts. 

Ido not expcck wonders the first year, or even the second— but I do 
belies with Mr. Mann that the disciplining of the coolies will in time tend 
greatly to oar advantage. 

, I have already expressed the opinioo that the Assistant Comnilsaionera 
will probably be of most use to us, and suggested that their salaries be 
Increased at the expense of the Head Commissioner and Mr. Hunt now 
Tecotninends 6 instead of 3 Assistants, to be paid for similarly Wo shall 
probably need 6; but I have thought over the matter (and nmre especially 
sinc^reading Mr, Martin's letter on direct recruiting) .ttid now feel that If wo 
coild secure such experience as his the salary of the Head Cominissioncr 
would be well laid out — and I would rathvr pay a little more per acre to 
secure good assistants. This will probably not be a popuLir suggestion. 

Notwithstanding the fluctuating character of an income to be derived 
from a cess on crops, as suggested by Mr. Me.id, 1 am inclined to think that 
this plan would be more popular than a hard and fast acreage lax, I uim.it uro 
areas would be unburdened— poor estates would pay less than good ones 
—the wind would be tempered to the fleecing of the lainb™and the expert* 
diture could be regujated to suit the aventiic income of the Cotninission, 
much as we have to regulate our own, on incomes which fluctuate in tbo 
same way. It seems to me a very good suggestion. 

The trouble is that until the prospectus is cut and dried, tmitiy will not 
join ; and unless it is known who will join, it is next to impossible to have a 
cut and dried plan. 

The matter is so important, that I would rather see it delayed acd still 
further discussed than rushed through at the risk of half the community 
standing out. I reproduce a remark of .^^r. Harnaid in your issue of 
August 9th— “ The truths in connection with the Labour (Juostion arc not 
yet commonplaces to Managers .and Superintendents, and conscrjuently 
they have not acquired the force of ‘ operative motives’," Many absentee 
proprietors are against the Commission, for they are not In touch with labour 
problems and it is not given to everyone to put things as he himself sees 
them, so perhaps these proprietors are not greatly helped iti some, instances 
by*their representatives here. To such I would sug^'est a thorough perusal 
of your issue of December 6th, where Mr. Richardson, Mr. Mead, and Mr, 
Mann have said much that should be convincing. , « 

Yours faithfuilxt 

C. Danvers. 

The Editor, ^th December, 1913. 

The Planters' Chronicle, 

Bangalore. 

Sir —Mr. Mead’s suggestion that the funds required for the Labour 
Commission should be.raised on the crops actually harvested seems to be 
carrying the principle of brotherly love a "leetle" loo far. Producers to 
assist potential competitors to become actual oaes is more than most Boards 
wiU swallow, I should imagine. 
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!t » aioepeficc for f^prpeoce for the irarfSature ones aod no mistake. 

Yoars faithfully, • 
“ A Potential Competitor/* 


'*‘he Editor, 9th December, 1913. 

The Planters' Chronicle^ 

Haui'alore. 

Dear Sir, — In the “Contents'* page of your issue No. 49 yon remark 
“In the letters published there is much food for thought.” 1 agree but 
regret to observe that a great deal of it is very indigesyblc 

Yours faithfully# 

“ Dyspeptic.” 


Dcccjnber lltb, 1913, Rob Roy, Kotagiri, Nifgiris. ' 

T«m Packing, 

The Editor, 

The Plantcts' Chronicle. 

Uangalorc. » 

Dear Str,~In continuation of the corrcaixindcnce between “One Iftter* 
csted “ in the Planters' Chronicle of 15ih ultimo and Mr. Groves reply of 
November 29th I enclose a pamphlet recently received from London which 
inay be of inlcresl, and w'ill clearly sho# the most correct method of pack- 
ing a chest of Tea to avoid any loss in weight in London. 

Yours faithfully, 

Ernest S. Clarke. 

In order to fully benefit by the system of weighing now in vogue by 
the London Cnsloins Authorities, the following hints will prove of value. 

The Cui-toms now give the turn of the scale on the gross against the 
Importer, but cn the Tare cither for or .against the Importer when it weighs 
under or over the half-pound, 

'I'he Tare (that is the weight of the empty package, complete with lid, 
lead, hoop iron and nails, etc.) should weigh four ounces over the pound, 
whether the paciiage be chest or half chest. 

The Gross weight of a package must in all cases weigh four ounces over 
the pound, whether the package be chest or half chest. 

Subjoined is an example of the correct method of packing a chest to 
contain 100 lbs. of Tea. 

Garden Weights. Customs Weights, London. 

Tare. Tea Net. Gross Weight. Gross Weight. Tare. Net. 

27 lbs. 4 oz. 1«0 lbs. 127 Iba. 4 oz. 127 lbs. 27 lbs. 100 lbs. 

From the above it will be seen that a margin of 4 oz. remains for any 
slight variations iu weight of package during tran.sit, and that no loss need 
result from tho'Cusfoms Weighing under this system. 

It is most important that the weights of the Weighing Machine, used on* 
the Estate, should be constantly checked, and for this purpose a set of test 
weights should be kept. A beam tcalc is to be preferred to a platform one, 
AS the former is the nrore accurate. 

When a Superintendent, to equalize the lares of his package, adds 
pieces of lead or wood for that purpose, the material so added should be 
fixed inside the package, so as to prevent it falling out when the package is 
opened in London. 

A SotJerintendent may “ tare ” and pack his teas ivifh the greatest care, 
but if he afterwards permits bis carpenter to plane away from the top of the 
package before uailing down, all bis carefnl work may be wasted. 



